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Sir: 

I, Dr. Hiroshi Yoshizawa, declare as follows: 

1 . I received a doctorate of Engineering from the Graduate School of Engineering, 
Osaka City University. 

2. My field of specialty is lithium ion secondary batteries. 

3. Since 1987 I have been employed by Matsushita Battery Industrial Co., Ltd., a 
subsidiary of Matsushita Electric Industrial Co., Ltd. 

4. I have been working in the field of research and development of lithium ion 
secondary batteries for the past 1 1 years. 

5. I am a coinventor of U.S. Patent Application Serial No. 10/506,298, POSITIVE 
ELECTRODE ACTIVE MATERIAL, PRODUCTION METHOD THEREOF, AND NON- 
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AQUEOUS ELECTROLYTE SECONDARY BATTERY, filed September 1, 2004 (the present 
invention). 

6. Under my direction, a lithium-containing composite oxide material 
having a composition, LiNio.5Mn1.5O4, as disclosed in U.S. Pat. No. 5,506,077 
(Koksbang) was synthesized in the following manner: 

(i) NiC03, MnC03 and Li 2 C03 were mixed in a Ni:Mn:Li molar ration 
of 1 :3:2. The resultant mixture was formed into a pellet. 

(ii) The pellet was pre-baked at 750°C for 24 hours in air. 

(iii) After pre-baking the pellet was baked at 850°C for 24 hours, and then baked 
at 700 °C for 24 hours and cooled under the same conditions as disclosed in Example 1 of 
U.S. Pat. No. 5,766,800 (Manev). The resultant material is hereinafter referred to as the 
comparative active material. 

7. X-ray diffraction (XRD) spectrometry of the comparative active material was 
performed and XRD spectrometry revealed that the comparative active material had a spinel 
structure. Exhibit A shows the XRD pattern of the comparative active material, and Exhibit B 
shows the XRD pattern of the active material of Production Example 2 in Experiment 1 of the 
present invention (hereinafter referred to as the present invention). The XRD patterns show that 
both active materials have a spinel structure. 
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Exhibits D and E show the same XRD patterns as shown in Exhibits A and B ? except the 
intensity on the vertical axis has been converted to a logarithmic scale. In the comparative active 
material, the extra pattern peculiar to a superlattice is not observed. In contrast, in the present 
invention, the extra pattern is observed, indicating that the active material of the present 
invention has a superlattice structure. 
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8. Element mapping of the comparative active material was analyzed by Electron 
Probe Micro Analysis (EPMA) using a JEOL Ltd. JXA-8900. The element mapping revealed 
that Ni element and Mn element were not uniformly dispersed in the comparative active 
material. Exhibit C shows the element map of the comparative active material. Red signifies 
areas of high concentration and blue areas of low concentration. 




9. Electron micrographs of the comparative active material were taken. As shown in 
Exhibit F, the particles have an approximate octahedral shape. In contrast, the particles of the 
present invention obtained by the process including rapid cooling have a spherical shape, as 
shown in FIG. 7(b) and FIG. 8(b) in the present specification. 
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10. A charge-discharge test was performed using test cells. The test cells were 
fabricated in the manner described in page 19 line 10 to page 20 line 9 of the present 
specification, and subjected to charge and discharge at a current density of 0.17 mA/cm within a 
range from 3 to 5 V. As shown in Exhibit G, in the test cell using the active material of the 
present invention, the curve at the end of discharge has a smooth profile, indicating small 
polarization. In contrast, in the test cell using the comparative active material the curve at the 
end of discharge has several steps, indicating large polarization. 
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1 1 . Topotactic two-phase reactions are peculiar to a homogeneous active material 
having a superlattice structure. From the foregoing experimental data, it is clear that the 
comparative active material is not a homogeneous active material having a superlattice structure. 
Accordingly, it is also clear that the comparative active material does not exhibit topotactic two- 
phase reactions. 

12. I further declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true, and further, that 
these statements are made with the knowledge that willful false statements and the like are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
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Code, and that such willful false statements may jeopardize the validity of this application or any 
patent issuing therefrom. 

Hiroshi Yoshizawa 



ApriJL 22 L 2CC8 

Date 
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